SCO                  HYDROMETALLURGY OF COPPER
may be, and the precious metals4alloy with the remaining lead, so that ultimately, a bullion is produced as rich as may be desired, the only limit being its melting point which must not be too high.
The application of the process to a complex ore, containing copper, zinc, lead, etc., as the Broken Hill ore, may be described in detail. The crushed ore is run into a "transformer." This looks like a small blast furnace made of fire clay with iron outside, or of lined iron. It runs continously. When a tapping has just taken place, the transformer contains about a hundred-weight of fused chlorides and gangue. The gangue almost floats in the chlorides. If much lead is present, much of the gangue floats, so there is no caking or splitting up. The top of the transformer has a cone like a little blast furnace. Ore is poured into the fused chlorides, and at the same time chlorine is blown in. The chlorine enters at the bottom by a sort of tuyere, which is a carbon tube. The cold part of this tube is connected with iron pipe, which brings the chlorine. Dry cold chlorine is easy to handle. It does not touch metals, and iron can be freely used. The chlorine bubbling through the fused mass displaces the sulphur, which comes off and is condensed. The action of the chlorine on the sulphides evolves a great deal of heat, so that the transformer is self heating arid there is no coal or coke firing, or outside heating of any sort. The temperature is controlled by the rate of admission of chlorine and ore. If the temperature is too low, chloride of sulphur may be formed. This may also be formed if there is a deficiency of ore supply. On the other hand, if the chlorine and ore are supplied too quickly, the transformer will get too hot, and some of the chlorides will distill over and be condensed with the sulphur. The temperature is the main consideration in determining the size of the transformer. It is best to have large transformers.
The pumping of dry chlorine presents no difficulty, and a chlorine pump will run day and night continuously without trouble. The dryness of the chlorine is of vital importance.
Now begins the second stage of the process. The fused mass from the transformer consists of chlorides of copper, lead, zinc, iron, manganese, silver and gangue. It is run into water and through a filter press when cool enough. This takes out the gangue and lead chloride, carrying most of the silver. The gangue is separated from the lead and silver chlorides, and these chlorides are then dried and fused in contact with lead, which extracts the silver and any gold; and then with zinc, which gives lead, practically pure, and anhydrous neutral zinc chloride, which is ready for the electrolysis vats.
The filtrate from the press contains copper, iron, manganese, and zinc. The copper is taken out as sponge or "cement copper" by zinc and there are left iron, manganese and zinc chlorides. The iron is chlorinated up to the ferric state, and zinc oxide is added to cause precipita-ound of copper extracted, 2.71 cents.
